Failure of gonadotropins to induce in vitro maturation of mouse oocytes treated with dibutyryl cyclic AMP.
In sufficient concentration, dibutyryl cAMP (DBC) prevents the spontaneous in vitro maturation of mouse oocytes. The effects of luteinizing hormone (LH) and follicle stimulating hormone (FSH) on this inhibition were tested in an oil-free chamber-slide culture system. Mouse oocytes devoid of cumulus cells were incubated in the presence of DBC and/or gonadotropins. Oocytes cultured with follicle cells were similarly treated. Whether follicle cells were present or absent, DBC (100 or 500 mug/ml) prevented germinal vesicle breakdown in more than 95% of the oocytes cultured. Neither LH nor FSH in a wide range of concentrations acted directly on the oocytes or indirectly through the follicle cells to initiate maturation in oocytes incubated with 100 mug DBC/ml. The combination of LH (5 mug/ml) and FSH (10 mug/ml) was also ineffective in overcoming the block induced by either 100 or 50 mug DBC/ml. Maturation of oocytes in each of the DBC-free LH or FSH treatments was comparable to that occurring in control medium which did not contain exogenous gonadotropins or DBC. It was concluded that cultured oocytes treated with DBC are not a satisfactory model for studying the steps by which gonadotropins trigger the resumption of meiosis in mammalian oocytes.